KiCad — Eine Einfuhrung

treff. DARC 05.10.2021




e Jahrgang 1987
 QRL: Softwareentwickler (Schwerpunkt Java)

* Funkamateur
- 2009 (Klasse E)
- 2011 (Klasse A)
- DOK C28

* https://dflhpk.de
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Was iIst KiCad

A Cross Platform and Open Source Electronics Design Automation Suite*

* Cross Platform
— Linux
* u.a. Ubuntu, Debian, openSUSE, FreeBSD
- macOS
- Windows

* Open Source
- https://www.kicad.org/download/source/

e Electronics Design Automation Suite
— Schaltplan
- Platienen Layout (inkl. 3D Viewer)
- Spice Simulation


https://www.kicad.org/download/source/

KiCad Theorie — Vom Sch

e Screenshots
- KiCad 5.1.10
- Ubuntu 20.04



KiCad Theorie — Vom

Startfenster

tu20.04.1 /home/henrik/Elektronik/LM10 M1085.pro

P’ 108 1o ] JLes =H! =
W L kicad_pcb -zf' :[> #ﬁ E::] it T
- Projegt name:
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Prgjekt Dateien Footprint Editor
Projekt archivieren Layout Editor
Projekt 6ffnen Symbol Editor

Neues Projekt  Schaltplan Editor




KiCad Theorie — Vo

Eeschema - Schaltplaneditor

Eeschema — LM1085.sch [/] — /home/henrik/Elektronik/LM1085

L‘IS&\S&?&:\ In|pt Ilg‘f'*lcg@.lp@.@.QIE El>R 2% EE .
od W Symbol hinzufigen \
I | - N Spannungssymbole ~a, *
. Zoom | Symbole | Footprints ~.Kabel*. o
f annotieren zuordnen :I
- Verbindungen 3
Anzeige- Globale LabeQ-:
optionen | Schaltplan Bereich | >
- 8
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Text hinzufiigen —

L - I

,Datei“ - ,Seiten Einstellungen” ———p = !
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KiCad Theorie — Vom St

* Wichtige Tasten

ESC] = Beende Aktion (z.B. Symbolplatzierung)
Entf] = Symbol I6schen

r] = Symbol im Uhrzeigersinn rotieren

X] = Spiegelung an x-Achse

V] = Spiegelung an y-Achse

V] = Wert editieren

c] = Symbol kopieren

'm] = Symbol bewegen




KiCad Theorie — Vom

Eeschema — Schaltplaneditor — Symbole annotieren

Annotate Schematic

Scope: Order:
|° Use the entire schematic © sort components by X position m
(_) Use the current page only () sort components by Y position 2
Options: Numbering:
© Keep existing annotations © Use first free number after: | g

[ Reset existing annotations L
i o (_ First free after sheet number X 100
[ Reset, but keep order of multi-unit parts )

[ Firsk free after sheet number X 1000

Annotation Messages:

Show: All Errors Warnings Actions Infos Save...

Clear Annotation Close Annotate ~<— 1. annotieren

2. schliefen




KiCad Theorie — Vo

Eeschema — Schaltplaneditor — Footprints zuordnen

Assign Footprints

File Preferences Help

Bt || @ | ] )| roorerine  [FE]EE] S8 | £

Footprint Libraries Symbol : Footprint Assignments Filtered Footprints
1 Capacitor SMD:CP_Elec 3x5.3
Battery I 2 cz - 10y Tantal : 2 Capacitor SMD:CP Elec 3x5.4 I
Button_Switch_ Keyboard 3 J1 - Input : 3 Capacitor_SMD:CP_Elec_4x3
i U1 Button_Switch_SMD 4 Jz - Output : 4 Capacitor_SMD:CP_Elec_ 4x3.9
é”"it - oy Button Switch THT 5 R1 - sk : 5 Capacitor SMD:CP_Elec 4x4.5
2 Buzzer Beeper 6 R2 - 121R : 6 Capacitor_SMD:CP_Elec_4x5.3
GD Calibration Scale 7 ul - LM1085-AD] : 7 Capacitor SMD:CP_Elec 4x5.4
Ouﬁm Capacitor SMD 8 Capacitor SMD:CP Elec 4x5.7
Capacitor_Tantalum_SMD 9 Capacitor_ SMD:CP_Elec 4x5.8

o]
@

Capacitor SMD:CP_Elec_5x3

Capacitor SMD:CP_Elec_5x3.9
Capacitor SMD:CP_Elec 5x4.4
Capacitor SMD:CP_Elec 5x4.5
Capacitor SMD:CP_Elec_5x5.3
Capacitor SMD:CP_Elec 5x5.4
Capacitor SMD: Cflec_SxS 7

e e e
L Y S

L Capacitor THT
KD J7 Connector
Ehp Connector AMASS
Connector_ Amphenol
Connector_Audio .
nnector:BarrelJacI-( FOOtpnnt

H Connector Card
Footprint - Zuweisungen
Filtered by key words (CP_*), pin count (2): 219

B i b I i Oth e ke n Description: CP, Axial series, Axial, Horizontal, pin pitch=@5mm, , length*diameter=10*4.5mm"2, Electrolytic Capacitor, , http://www.vishay.com/docs/§8325/02 1asm.pdf; Key w
Library location: fusr/share/kicad/modules/Capacitor_TT.pretty

o]
[=]]

Apply, Save Schematic & Continue Abbrchen OK

1. Footprints zuordne
2. Speichern
3. Verlassen

.Passende”
Footprints




Footprint Update aus Schaltplan _
Design Rule Check Pcbnew - Layouteditor

Pcbnew — /home/henrik/Elektronik/LM1085/LM1085.kicad_pcb

File Edit Vview Place Route Inspect Tools Preferences Help

= =R F el o W ( - =

e e Q0@eaq LIR kw8 Wrcrw ]
Track: 0,250 mm (9,84 mils) * + Via: 0,80 /0,40 mm (31,5 /15,7 mils) * = % Grid: 1,2700 mm (50,00 mils) - Zoom Auto -

Layers Manager

Layers  Items

d_[v]ZdT]
Iz | [ [v[:Xal]
: MF.Adhes
: M&s.Adhes
] IEr.Paste
5 m B Paste
- "
| Q
B p
@ -(mtS.‘USE'T
= B&Eco1.User
| :} [E&Eco2.User
. ) [E&Edge.cuts
. O & Margin
O&F.crevd
: D M@B.Crtyd
| EEF.Fab
: B M®s.Fab
+ -
. N
- ‘\ . I._-I
; L Layer
®
Auswabhl
&

Anzeige-} | B . . |
Optlonenads ;’ias gra(kSegments glodes Nets gnmuted Werkzeuge

]
Z1,05 X 138,430000 Y 100,330000  dx 138,430000 dy 100,330000 dist 170,965 grid X 1,270000 Y 1,270000 mm

Ein Vortrag von DF1HPK
om@dflhpk.de



KiCad Theorie - ...zum P

Pcbnew - Layouteditor

Update PCB from Schematic

Match Method Options
| © Keep existing symbol to Footprint associations | |[ | Update footprints
() Re-associate footprints by reference [ | Delete extra Footprints

[ | Delete single-pad nets

Changes To Be Applied

AU L CTUULRTINTL Capi gl ioun I s Nalidl_ D D _rL . Ui f.

Add C2 (footprint "Capacitor THT:CP_Radial_Tantal_D5.0mm_P2.50mm").

Add ]1 (footprint "TerminalBlock_RND:TerminalBlock RND_205-00276_1x02_P5.00mm_Vertical").
Add ]2 (footprint "TerminalBlock_RND:TerminalBlock_RND_205-00276_1x02_P5.00mm_Vertical").
Add R1 (footprint "Potentiometer THT:Potentiometer_Piher PT-15-V02_Vertical").

Add R2 (footprint "Resistor_THT:R_Axial DIN0204_L3.6mm_D1.6mm_P7.62mm_Horizontal").
Add U1 (footprint "Package TO_SOT_THT:TO-220-3_Vertical").

Total warnings: 0, errors: 0.
Netlist update successfull

Show: All Errors Warnings Actions Infos Save...

Close Update PCB

1. Update PCB — Flgt die Footprints hinzu
2. Close — Ruickkehr zum Editor




Pcbnew - Layouteditor

Pcbnew — /home/henrik/Elektronik /LM1085/LM1085.kicad_pcb

File Edit View Place Route
1\ T
tERkem

Track: 0,250 mm (9,84 mils) * +

&

@

=H 0o

=W I

Pads Vias Track Segments
16 0 0

Inspect Tools Preferences Help

&€ 0@ o & il =k e mcarw - =
==

Via: 0,80/ 0,40 mm (31,5 /15,7 mils) * + = Grid: 1,2700 mm (50,00 mils) - Zoom Auto -

Nodes Nets Unrouted
15 4 11

Z1,05 X 15,240000 Y -2,540000 dx 15,240000 dy-2,540000 dist 15,450

Ein Vortrag von DF1HPK
om@dflhpk.de

grid X 1,270000 Y 1,270000
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Layers Manager
Layers | ltems
4[]
| [v[:Xdl
F.Adhes
G5 .Adhes
F.Paste

D@ owgs.User
IR Cmts.User
EB®@Eco1.User
@ Ecoz.User
[ edge.Cuts
& Margin
[D@Fcrtyd
I@B.criyd
IF.Fab
M@ Fab



Pcbnew - Layouteditor

Pcbnew — /home/henrik/Elektronik /LM1085/LM1085.kicad_pcb

File Edit View Place Route Inspect Tools Preferences Help

LA SN Qoo @GR &=k & Do - )

Track: 0,250 mm (9,84 mils) * + Via: 0,80/ 0,40 mm (31,5 /15,7 mils) * + % Grid: 1,2700 mm (50,00 mils) - Zoom 3,14 -

oo

ea

B

@

-LML10B5—ADJ

12iR

®

=

= 7

Backup file: "/home/henrik/Elektronik/LM1085/LM1085.kicad_pcb-bak"
Wrote board file: "/home/henrik/Elektronik/LM1085/LM1085.kicad_pcb"
Z3,14 X 29,210000 Y 41,910000 dx 29,210000 dy41,910000 dist 51,085 grid X 1,270000 Y 1,270000

Ein Vortrag von DF1HPK
om@dflhpk.de

mm

Layers Manager
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B Paste
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Add graphic line



KiCad Theorie — Eige

Anzeige-

optionen Sym bol Editor Werkzeuge

File Edit Vview Place Inspect Preferences Help

> & cqeadnem®e DD | &

Libraries -
Q

Anschlisse —g, |*
4xxx_IEEE Te Xt : >

T4xGXx

ol Rechteck

Amplifier_Audio
Amplifier_Buffer
Amplifier_Current
Amplifier_Difference
Amplifier_Instrumentation
Amplifier_Operational
Amplifier_Video

Analog

AnalogDevices

Analog_ADC

Analog_DAC

Analog_Switch

Arduino

Audio
Battery_Management
Buffer

Comparator

Connector

YR&eU_/ @O0 %

]

Connector_Generic
Connector_Generic_MountingPi
Connector_Generic_Shielded
Converter_ACDC
Converter_DCDC

CPLD_Altera

CPLD_Microchip

CPLD_Xilinx

Bestehende

CPU_NXP_6800
Bibliotheke
CPU_NXP_IMX I I n
CPU_PowerPC
Device

Y Y Y Y YYTYTYTYTYYTYTYYYTYYYYYYYYYYYYYYTYTYTVYTYYTYYY

Z4,62 X-1,27 Y-1,27 dx-1,27 dy-1,27 dist 1,80 grid 1,2700 mm




KiCad Theorie — Eige
Symbol Editor — Belspiel

Eile Edit view Place Inspect Preferences Help

(Arduino UNO HA

Symbol Editor — Arduino:UnoHAT

> 2| oceaadwE D& DD - |l&
al
=a
- P Axxx
mm|| b 4xxx_|EEE UnoHAT
b T4XGXX 1 :
b Taxx
» 7dxx_|EEE S C |_ ﬂeOutput
» Amplifier_Audio
» Amplifier_BuFfer SDA Z}@Output
» Amplifier_Current p
» Amplifier_Difference Du’cpuiﬁ 1 |O R ef AR E F 28 ower OUtPUt
» Amplifier_Instrumentation 2 G N D ==-Power Dutp ut
» Amplifier_Operational |I1Ptli33— RESEt 2 . A
» Amplifier_video 3 D13 E=LeBidirectional
» Analog Power output>— +3V3 o D12 o6 directional
» AnalogDevices Power Dufpuﬁa— +5V ______ 25 o R S SR
» Analog ADC 5 D14 E=eBidirectional - o
» Analog DAC Power output==— GND o Dj_o - direct] R
DAnalng_Swit:h 6 . . idirectional -~ o
3 Power Dutputa_ GN D ...... 23 ...............
~ Arduino [T '
_— Banver_npiskd N D9 —ﬁEBIdIrECtIOnal ...............
UnoHAT R g8 D8 EZaidirectional -
+ Audio Bidirectionale—+ AQ S D7 4" irectional
. A idirectional - oo
: :Z;::LMH"“QEMEM Bidirectional@g Al L2 >0 R P
o : 0 D6 I=~Bidirectional - - oo
» Comparator Bidirectional A2 ...... 19 ...............
» Connector 1] D5 I=ZBidirectional - -
» Connector_Generic Bidirectional AZ B
» Connector_Generic_MountingPi . . DL" idirectional -~~~
» Connector_Generic_Shielded Bidirectional 3 AL| S D3 17: B-idirectio nal
» Converter ACDC Bidirectional& A5 16
» Converter_DCDC D2 [===Bidirectional
» CPLD_Altera 15
} CPLD_Microchip TX/Di =c0utput
» CPLD_Xilinx
o RX/D0O nput
» CPU_NXP_6800
» CPU_NXP_68000
» CPU_NXP_IMX
Name— unit Body Type Description Key words Datasheet
UnoHAT A Normal Symbol

Z4,19

X 0,00 Y 0,00

dx 0,00 dy 0,00 dist 0,00

grid 1,2700

mm

LeUJeOHAS




Footprint Editor

Footprint Editor

File Edit View Place Inspect Tools Preferences Help

Sm = G @ Qaq Grid: 1,2700mm (s0,00mils) v | zoomAuto ~
Libraries ) B
Q = Layers  Items
b Arduino
» Battery

Button_Switch_Keyboard
Button_Switch_SMD
Button_Switch_THT
Buzzer_Beeper
Calibration_Scale
Capacitor_SMD
Capacitor_Tantalum_SMD
Capacitor_THT

» Connector
Connector_AMASS
Connector_Amphenol

» Connector_Audio

» Connector_BarrelJack

» Connector_Card

»
mm
14
+:

Bl @0

Connector_Coaxial
Connector_DIN
Connector_Dsub
Connector_FFC-FPC
Connector_Harwin

:

Anzeige- ; s
. » Connector_IDC

optionen

Connector_JAE
b Connector_JST

Layer
Auswabhl

Connector_Molex
Connector_Multicomp
Connector_PCBEdge
Connector_Phoenix_GMSTB
Connector_Phoenix_MC
Connector_Phoenix_MC_Highva
Connector_Phoenix_MSTB
Connector_Pin
Connector_PinHeader_1.00mm
Connector_PinHeader_1.27mm
Connector_PinHeader_2.00mm

Werkzeuge

Z2500... X0,000000 Y 0,000000 dx 0,000000 dy 0,000000 dist 0,000 grid X 1,270000 Y 1,270000 mm

Ein Vortrag von DF1HPK
om@dflhpk.de



Footprint Editor — Beispiel
Arduino UNO HAT

Footprint Editor — Arduino:UnoHAT

File Edit View Place Inspect Tools Preferences Help

Pt ceeQa

Libraries . . . . E— . - . . . . - . . . - . . - . | Layers Manager

Grid: 1,2700 mm (50,00 mils) - Zoom Auto -

&7

Layers | Items

ProMi

3

Battery
Button_switch_Keyboard
Button_Switch_SMD
Button_Switch_THT
Buzzer_Beeper
Calibration_Scale

r_SMD
r_Tantalum_SMD
Capacitor_THT
Connector
Connector_AMASS
Connector_Amphenol
Connector_Audio
Connector_BarrelJack
Connector_Card

1

[ Dwgs.User

& Cmis.User

M Eco1.User

[E&Ecoz.User
[v]

g

e
2
o
B
T
&
w

Connector_Coaxial
Connector_DIN
Connector_Dsub
Connector_FFC-FPC
Connector_Harwin
Connector_HDMI
Connector_Hirose
Connector_IDC
Connector_JAE
Connector_JST

Connector_Molex
Connector_Multicomp
Connector_PCBEdge
Connector_Phoenix_GMSTB
Connecter_Phoenix_MC
Connector_Phoenix_MC_Highve
Connector_Phoenix_MSTB

00000000 00000000 OO

o
o
o
o)
o
o)
o
o)
o
o)
o
o
o

Connector_Pin

Connector_PinHeader_1.00mm

REF** Last Change Netlist Path Board Side Pads Status Rotation Attributes Footprint 3D-Shape Doc:
UnoHAT Nov 11,2020 Front 1 0,0 Normal Arduino:UnoHAT No 3D shape Key Words:
Z4,49 X 0,000000 Y 0,000000 dx 0,000000 dy 0,000000 dist 0,000 grid X 1,270000 Y 1,270000 mm

Ein Vortrag von DF1HPK
om@dflhpk.de




KiCad Praxis

* Variabler Spannungsregler LM1085
- Schaltung (In < 29V, Out 1.2 — 15V, Max 3A)
- Layout
- Platine online bestellen

* EIn eigenes Symbol und Footprint erstellen



Quellen / Welterfuhrende In

* https://www.kicad.org

* https://www.ti.com/lit/ds/symlink/Im1085.pdf
* https://www.elektor.de/kicad-wie-ein-profi

* https://aisler.net/

* https://jicpcb.com/


https://www.kicad.org/
https://www.ti.com/lit/ds/symlink/lm1085.pdf
https://www.elektor.de/kicad-wie-ein-profi
https://aisler.net/
https://jlcpcb.com/
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